Plant Growth and Development

Chapter - 15
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¥ 1. Eﬂﬁ«mﬁﬁmiuﬁahﬁﬁmmﬁﬁaq%ﬁﬁéwmq%ﬂ
|
IW—RE (Growth)—1 @ “FTh e el Iyt frad gfs &1 Bt @
Sife o ¥ o 36 ©F SR TR T W E SAYAE, IeagEd a9l HINeUS A
e 211 arcll BFa 3; SA—3THR, ATHE, TR, S, S0TaH, B! TS |
faNET (Differentiation)— i frudiraes, Hfiagn snfe & 73 arcl SN TEue
T A & Ty AR H FadfeaRor % R fafe= w4 oiakia ad §; Sh—nsem
T FANH & a7 AL
uftaei (Development)—uRae &% fFa1 & foiaeh S=ia TF 9 % wiew <66 §
AR A 3 W) FEAE i €, S SO 9 SKee F 6 I ¢
&S (Dedifferentiation)—sifea A Tarit Ry f™ Hiferent f&smem i
s T o, T ¥ 5o iRl § ghiaaeA W s i @ S @5
WfEa M FFERET (dedifferentiation) F8A §; SIH—id THI, SRS TN
TGRS (Redifferentiation)—FRafa Sifermstll @1 Fal F T Hivrewd 379
favirom v g @ 3 € ok faftre e 3 & o wumiE @ swh § 5@ whE
= g’-lﬁ"aaﬂ’ (rediﬁ'erentiation)m -
wifira ghg (Determinate Growth) —rel & Jig difira +ft 8t € 3tk swifi oty 49
i afg o3 wd §; or: T ot 3fg # amm St &1 39 3fE 1 FRW
faviios Sa% & WY T Sufega ® (@ v, T o)) wivd fasrsias F R0
Y sterd § wga 2
AT (Meristem)—3 fawdiines Sa €1 ST HITFT Gaa fawfom @t Tt 8
A T9F & WY 9w A frwar €; SR—aa Wi, T i, S e
ghE T (Growth Rate)—TT4 I W 5HE. ¥ 93 T2 afe =1 gfg < #ed 21 W
T 9 T SV I W1 81 T g 3Aga1 ST 37 faf et | i ifve
fmtor ¢ T B 9fE R W SOHE iga SHIOEE T9 F qwid ]

TR 2. gftra dieli & Sfaw A fA ©F Wl (parameter) W gftx it affi ot
@ w1 | 8, |7

IR— gfex & wranfers

e o el % T Tee fRa §1 A gfa Sk e, SR

faaed a1 Aefimor am P 9T F weraed Brl ¢ 18 1 ARy Rt

(meristematic cells) & TN fver # amar o Sl &)1 e i e

S TH T % WY (apex) T BT 21 THF GHoRaEY W A1 a4 H T H J(E B
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#1 WA (cambium) T T TET (cork cambium) ¥ HROT T 3R 3 7 Herd A
Tt ot 31 5 fdiars gRE (secondary growth) F&d &

PR TR R Ihe J&70: gt 9o ¥ 967 %1 Rom &) shaxs 99 wgad @
U B G HA F ghE W W F FS WNLUE a1 9K ¥ I8, TF TR A
oG, TR, ATH, AGT TN RV T H gfg el Aaw F I W SERY
R 3f gUS T 17,500 MRl F Fmivn wwa 1 waw w1 B F TR
+ TN 3,50,000 A1 TG B THA 1 W1 Aerwt F wward § g T § 98 afiwm,
i A o g sverE § fem dowe F W wE )

et 3. dftva affr Fife—
(3 sty gfs, () Rywifgs gfg =
(@ wfrfuafs @ ud W gfex 3w
s IR srer g
el foreA F R T et Qi
R ¥ ¥ R e faafs
AR w2 Ik T A R @
IRy A0 @ 2 st ghg S e
fofre T W g et g # @ w ¥ T
T o At ot ?1 wer fam §
& (T WA s anaea =t e &1
T GOEEY 3G a8, (linear curve) W@
a1 39 e T T vRE wY Y =
‘Ll =Lo +rt =}
L, =999 ¢ W T, o
Ly =8 ‘0’ R TR —
r =afg T i v T wg A) F-Frw i gie (e st wwa &

fireg aneran
(@) waftrity aftg .
T SV 9 ghe dger Y ¥ o e W STATIONARY PHASE
gmwﬁéaﬁq&%ﬁamﬂﬁ
|

wrftas sy WW (initial lag phase)'ﬁ
3fg Ft g yEia it It ] aevEn 9| N
7 & IRt @ sin s=Ew fFg (maximum
point) T% TE¥ Wit 81 T Aew X ghyg Fet
(middle logarithmic phase) F&d &1 T
TYa IE X HR-R 9 et Ik @ ok o
¥ for @ A &1 | W ditwr gig ww @
(last stationary phase) F&d &1 T wfA - LAG PHASE

s FEd &1 v il favror A w0 S waf — —>
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STF T € i 56 weR fraifor 9 %) e S e &) el difE d
TR ¥ e gfE R df e Rer B et ) W F i 3R T R e W iR
F T T RAWigs o (sigmoid curve) N B }) 7€ 'S’ H STH I Bl €1
mw (geometrical growth) ! TR F9 ¥ Freafafem FHR =95 F
WI=W§“
R W, =T AER—R, S, 9E AR
W, = IRFs® AR, I F I A

r = 3fE | (VN 3fE )

t =973 ¥ gfe

o= TAVIFA® TIORR T SNYR (base of natural logarithms)

r =% GRY 95 X $1 78 98 g ¢ vy groh it Fmi s F A %
foru &, R T gt G (efficiency index) % ®9 ¥ Wafim firm s ¥; 3w
W, S ST SR Wy, % SRR AR W frft s &

NNVY 2724 NN
&jjj:] WEHGRRRBARN CIA0 A IEARIATEMEE

(c) sTAGES OF EMBRYO. T | ZYCOTEDVIDED
GEOMETRIC PHASE
ALL CELLS DIVIDE
7AW

ARITHMETIC PHASE :

[} = CELLS CAPABLE OF DIVISION

THESE CELLS DIVIDE
A [ [0 = CELLS THAT LOSE CAPACITY TO DIVIDE

() THESE CELL DO NOT DIVIDE [ {V\

for=(A) stwmtrei afR (B) varfifies fE,
() yut R % WW I sfe wmfiiins gha
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(W) Ryfgs gfx aw
Wil gfe N A Taemed ¥ faves = wH) §—
(i) Smfisy «imr 3f& Fe (Initial lag phase)
(ii) WA A & F1e (Middle lag phase)
(iii) =™ " & F1e1 (Last stationary phase)
Tz g T TG F TR AE S O S’ I AT T A W e 21 39 Raigs

g as we 2
(7) wrgof @d e gfs R
(i)wif;?qﬁzmﬁwqfaﬁmwnmma (absolute growth
rate) |
(i) fFet § ¢ yonel + wfa gfe T A o9fE | I AR W e w0
W I T (relative growth rate) FHEwrn 21

forn—wegut afte W gfg 20 avit A 7T B @ 3@ A ¥ 20X FAE
Rumgara i A ¥ A/ B ¥ Baw 5 -2 wgr g i

2 TR X uw Fifvaa T ¥ S Tt daee N wum IfE F R, R R AR
TRy & T 3w

e 4. Wil urey gfx Frame ¥ uiv e Wl & aR A fiflag) 7 snflwr,
wfG nwra wor FR/arErh A 7% win ¥ ar A ffaw)

sw— wigfas arey gfes Frams

P it Rraiaat SRR (meristematic cells) 2t fyera wedt Wil @& wl

¥ wFhiEw w9 A Ig9 N AR R FEte A @) TRe FEfw

(phytohormones) F&d €1 ¥ 3ifd e A1 ¥ WRae ¥ vram A F arw I

(9T N vgaet IRy W@ 3w Iuraert GRavit %) yifad T frafaa w0 $ave

(Went,.1928) ¥ 38R & fams widf ¥ e A gfg =& &t

Y BT 1 ¥ Frefalad sie yqE e ¥ s o) 8 —

(1) AT (Auxins)
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(2) fasRfa7 (Gibberellins)

(3) SAASRFAA (Cytokinins)

(4) F=EIfaT 30 (Abscisic acid)

(5) Wi (Ethylene)

1. Sifda

gewgy Sfd7 (Darwin, 1880) 3 @1 f 7 AT (Phalaris canariensis) % TN,
¥ WG =T (coleoptile) THAHI THN #t 3R g T ¥, Wy W Siet & e Y
FRE 31 W T THATH! FHW &t AR T gga

LIGHT LIGHT
ﬂ G

(A) )
fom-yige oy =t wvd fam & Tt yaidTe & W uig} e
wahTeT Wt iR g d

WART-A|T (Boysen-Jensen 1910-1913) 3 e T Ng A N 3R (agar) F

@1, $F 94 WK TR & THFR THS H Fe g Mg 9 &
WA W @Y F T THRE TH ¥ FHE F | 9 S Y60 # @6k 18
I 81 AU (Went, 1928) 3 Tt WbR FWANTWE (Avena sativa) ¥ TIAIHE W fh)
IRN A A I7 Frend fmen 6 digt D9 F W | I 1wafe wd R F
ZFD (block) ¥ 31 71 A AV A WiFK At F F2 T F ARF HFA R @
oS 7o AN (VR F Taeh QI T &R, THATEH TR S W T IS
I 65% YR ANHINTG T F ZHe A A 8 9 @ AR FaA 35% TWEFS w9
wFIfvE e ¥ Zwe ¥ & A 2

LIGHT
. -
COLEOPTILE TIP e
—— i
A= | |IGHT
‘——.
< (A)
AGAR MICA  AGAR
BLOCK SHEET BLOCK AFTER SOME TIME OF EXPERIMENT

frx-dvz grr wrd & yigR siter & vird we favan ar yam
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UT A T TEEFE TEd B R (auxin) A7 AN e i wx@ @ ¥ s
F WA T 2 3k 7@ A IF& W HEHH T @) AR F A AW F
FAEEY @ YHTINIIAT (phototropism) 3R TE@ITAAT (geotropism) T €t )
¥ @WTT (Kenneth Thimann) 3 AT | J& T ¥ Q@ & 76 Afras
= §@ Hh

Sifdaa & S wure od Iwaly

(i) UHIINadT Q& [E@adT (Phototropism and Geotropism)—3ieeA it
s o W & fae gfEads (promotional) 7 WE F e FFedew
(inhibition) ¥¥1a T@d 81

(ii) v wenfar (Apical dominance)—amraar dell ¥ a3 a1 wrERY F W W
fega s @ wfqg iR TElg wae Sfamst @ 3fe &1 5
(inhibition) FQ ¢ WY Hfera A F12 3 A Wrvdta FHawnd viwm | Ife T
¥ o wrT § qw TERAAR F fag @ Ft 9 TRl 39 F TR Fe
& A wfedt o 9 R

(iii) T (Abscission)—ftysa fedl, yo 3l el Rremm o & T3 & FRW
A ogg @ I ¥ ARET; SR—IAA, IBA FT RN @ W fowE
mﬁmm%mﬂmwmmmmmmmm
B 2

(iv) AIPAFHST (Parthenocarpy)—3& Geli A Rt wawror ek e & <t
T BT TS 8 Sl §; R—3IR, Fel, T A A wa Afocfea 2R )
iR &1 affE W A9 T | fa filew & oo e aron € ™
uﬁgﬁaﬁmﬁ@%uﬁaﬁaﬁﬁmﬁﬁwﬁaﬂwm
Bt d1

(v) @UAER PR (Weed destruction)—@al ¥ T1: 3 STell 98 37 3 ¥,
TR TWUAEAR F2Q ¢ A TR F Y WoewH #F QAR R Ifad w@ 8
QIR 7% A FE-To%, od T YA SYaaR P e o @)
2, 4D TH® TN ATFET F I T THANG FHA A IN. A
fEaliee BX9aER A T fFa <1 w2

(vi) & 71 W Wg FINTT (Root differentiation on Stem cutting)—31® W& ¥
FOM TE ¢ M FAR fRg W ¥ STRE; R—IBA T ITEM FEE ®
e ft W A A w2 i fre e &) o AR w1 ITEm g
TR A N Faw 7A@ A e s )

(vii) wg@ar Fra=AuT (Control of Dormancy)—3e] ¥ & a9 3 Yfira oM
TG F TR A TG FRAF F TFE F Ae F AR AW
WA R w21 ST 1 fosdE FE 3R M 9 W S R
TEHA 21 AR Heel F fae Ifedas w1 a1 @ €

2. Rfam
g H Ee ¥ & (Ffn efim—foolish seedling) TTE AT T Faw foraen
(Gibberella fujikuroly & e eT3a A sifss v, uferal Al wnalt ai
DR TR ¥ FAWAT (Kurosawa, 1926) X FHIT fFan fif ik Fae a0 afea @
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H e M X fogw T @ e der f IR A s {1 avegar shkogEmht (vabuta
and Hayashi, 1939) ¥ Fa% ¥ W } gfg Frams wd 1 wag 5, W
RaRfTT—A (GA) ™ a1 1 §eQ e @on T faatfem—A 5 1 3@ 7%
VM 110 ¥HR % GA B 31 9% &

e &1 urey wifdet = wuma od HR a1 arEr | A

) s age @t g’ﬂ (Efficiency of increase the length)—faaRfer & w3 ¥
AERE ¥ A 4R 9 T B o ¥, e 7€ wwor = o o i
1 R GA T fogam fFa 1 1 GA ¥ ITAM R A1 I Tl 7@ A WM R
¥ <30 9 TEE 79 T 21 T F Gl W GAFBTFA A T it T 99 I )
TR FHA H IAGA 20 A W W 99 I R

(ii) TSI W WA (Effect of Flowering)—$% Wel = ¥ ®W g a9 ek
WY A (long photoperiod) F a¥gwar Bt 1 3% 37 W W GA =1
fogam foa I & TR g ¥ & @ 1 ol i) cwad @ ) we
FAER F TR 1 GA F 39 T9E T AT WA (Bolting effect) FEa 81
THET I GH, MR, YeRt, Tarie e g & g fean s )

(iii) IPIAMEBAT (Parthenocarphy)—GA & fBgaa |} I® ¥ famr = & &
T AR RT el sfed B 2

(iv) ?Uhl'ﬂl'm (Senescence)—GA Fell T 9eg) i | A1 ¥ Werds 2
|

(v) &F =T FAUT (Seed Germination)—GA HSlf F 0 A @ F@ T

(vi) dralf =t qRaa@ar (Maturity of Plants)—GA &1 fegw@ F } Fgasisit
9 wiw siyreen § 3k @ oo AR @ s R

3. ArAERfAT

FRAFRAA SR R TeEa ¥ P e B IR FQ@ ) Tho T/

(F. Skoog) 741 IT& WAl A 3@ fr g & 71 F Irqd @ve |/ Afdfka

PFS F1 Y IR w7 R, 9 qom ¥ JPRE F FfRa sEdEEFA e

TGIET 3 ATen A A T FHE AW FHPART @ G a9 FgAf1d) A vEw H

A9 A W @ d W FF 35 TH R (zeatin) TEN FEARA IR g

ARt @

TAHEAT TSP U9E Td HEd

() ¥ 921 v fae ) Wa F@ &)

(i) 3 Sfrofar (senescence) ! qFa 2

(iii) PRI Farsro ¥ avfaftaa wrRtEwRRE G ¥ s ¥ frfo A frafm s
IR Targ N PR w1 FadT @R au @i daugE e S R S
A Faet FW (callus) € Frwfir e {1 3Rk mem ¥ a@dweta sk st
T FIIA TEAA @ N T g AT F g o 21 G & Al e
-m:mmt;mﬁm%ﬁammﬁmm
AT R
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4. Yiifts o

w o ufEae Y e 0 gl § v e Wi (abscisin) TS
fem ™ wd B R WY W foge A ol W R @ W &
ARG (Wareing, 1963) ¥ T 1 9w ¥ SRR (dormin) W fFar, og st &
g1 3R FHirwe M e F1 ST Fa &1 1 I vedl 5 Yeehifivw vt wa
T

Yuliftie ora w1 S uvWE & Hed _

(i) P (Abscission)—3€ el & fare = WA <@ R

(i) Sferentedl i gleg W =it W7 HHIUT (Growth of buds and germination of
seeds)—TE FiewRl B ghE iRk AN F sigRo B A R

(iii) SofaT (Senescence)—aE Hvf F 3w F=wa B

(iv) areireadT BE=UT (Control of Transpiration)—d4% TR & &7 TH
AT Ft X F FH B &1 TR ST FH A At A A SR FAF
fore 39 2

(v) &g FmiuT (Tuber Formation)—37e] § % fmiu # wema wta 1

(vi) BfYEfaweR ud Sttt fieffeor  (Cell  division and  Cell
monggﬁon)—mmaﬁmﬁwmmm@m
CIGIR

tqﬂﬁ?mﬂ@rahmtmﬁﬁamaﬂtwqﬁmmwﬁﬁmm

F=ar B

5, gftrela
o (Burge, 1962) X Tei Y Uew 2N o R 98 TETa: T 9 Bl |
ety aren i et g &1

gfrells #1 Fifdast uve Qd Je

(i) 99 (Flowering)—3g QG Yo $ &8 Fal €, D I=1d H T &
a = R) ‘

(ii) T (Abscission)—8 T, T 791 Bl % faerH # d@IF FT

(iii) goT IREFT (Flower Modification)—Fhtiaesl Fa. & Wi § ufeiin R qoif
F} UTH F FU FF G T F U H GG

(iv) et T YT (Fruit Ripening)—a8 Fall %I THM ¥ WeHF o1 81 (W,
Fell, SR SN FEl F TP F AT IABIT (ethephon) HT T s =R
R R T B T T T WHE T Y 0% B % auE BN §1 30eE |
et e freerdt 1) :

w2a 5. DfrmiRim aur aw=iew =0 37 7% Aga w1 avia R

FR— dfgemferan

el % wE-Fe, IhE, TR 2T T WERTeT R 3fY (photoperiod) T U e
3 M g wem @ sl awm W ¥ SR emtem ® Sfterwiemr
(photoperiodism) F&a §) ( 374an)
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fe @ A & wRad & wfv Fries srfrad ditqafiar seend @1 Sitamiemr
Vg ST W4T TG4 UATE (Gamner and Allard, 1920) 3 fiFam

(%) Sifcemear F 2R R A F 767 ® Q i TR A 5 o T—

(i) 37e9 Staret e (Short day plant) '

(ii) & M‘hﬂl (Long day plant)

(iii) 7R W@ 1 (Photo neutral plant)|

39 WEraEE NE B fire Al e Al B w8 w1 o 3 wdawen g6
= i Yo afe TEH FH TN WY T W FH5A

(@) FiyF W 91 T FAH! I9gH TSN JGY T T | @ N FHfow §
FYIRA B 81 T8 WRadT TRRST (florigen) BHfA ¥ wwor € @ S e stk afy
F WA F FO A¥Afa o 2

aq=Hu

FY Y FE A T B AR TRAFIOT Fear 2 FS N ¥ {5 R 9
AAH R R H AGRT A SAga 8 R it e 1 59 701 B ag@iaor Fga
T T I T A weiwgs Sodto FFAHY (T.D. Lysenko, 1928) 3 feman am
IR+ viq wenfa ) 75 HY A 99 G TR F g 79 FF W= 1012 7
3°C AN W T@ ¥ 3R iR aa=i 1§ F 919 93 A 78 99~0 K ¥ 919 @ va: 4R
ﬁﬁﬂg%nﬁﬁ%gﬁamﬁﬁitmmm%ﬁﬁmmmﬁ
St 21

A fEadl e N w9 aEn ¥ g = Ry IH A de F Sfawfaar F FR0
IoF F AR 9% I @1 SIS0 & oy fZad de) ¥ wew gfewe ¥ @
I for o W 21 e A-viie il whde g g S 21 aw-iesTor g de
H MHRIS FHATE; SFA—Tel, FeU 3E J T9 I Tl 2

wes 6. WRaRi® ane #) 7 grif 7 Fed @7

I—ufas I w1 T S g a9 faerm w g R 9% IRy i e

R1 78 A9 % AF0 A el €, TH & ¥ O H I FTa & a1 fafer=1 ywR F

FE F Yo H e A H A B oW W T A FE T

U 7. =Y Ul A R wd RAva= g dn , feuofh w7

SR—e) ¥ 3fg fafire SaR A AR ¢ FiF AaT9d< I G F & o 2

g?mmﬁaﬂm%mm:ﬁ ‘g’ 3fe 9 faia
|

U 8. 1w ndiwarel @i 3R & ndhaereh i il oo v wwg-wy ged

¥ e s rem A

IR—ITT Gtwantedt draf (short day plants) ¥ fofas Qfawer o =t a8

Irafy @ fog W a1 360 &9 YW IE W 9 N 39 F@ ¢, WY IEQ s

Y ety ¥ der N I @ W FHa

et ydiwanrett dat (long day plants) ¥ frofas dfawrer s #t 98 @y @

e tftrs yo saft W O ge7 I TR &, W ITQ T W aafy A N

I T A
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3: e s R iR R sdhwenren e ¥ favew s Fofas s
W Al YA BT 1 Ao el W YN I 81 F YR W 691 91 )

QA el F N T vy F yEW H TN IS FQ@ €, WG I A W AN
T G g1 R e FeraenTel Qe Q) Wl €; S— 3977 (Xanthium) H
e e 15%‘5!"2 ? 3R EE3NTIRT TET (Hyoscyamus niger) T Frotaas

dftashrer 11 o2 ?1 2 9 14 Y02 F FHINHT iy N T I W THd 1 T
YR W 977 319 sawieh dar } s e Fofasw dfasa 3 F9 sHra
3rafts A T T @ U1 FFSNTIRT TEoR el sl den 2; FAfn I8 Frofas
e A e FHW Efy ¥ g w2
U 9. IR IS TH $33 F Hgl A A & Uy g FHams &1 7/ 23—
(») FFficeRAwe s
(|@) wa R g
() oferdl 9t sRERn F AHA 7Y
(v) wea shrmst 7 3fg R g
(3) @ A N A A9 39
(@ A F R R IR A
IR— (&) it
(@) daeid
(M) wERAHEAA
(7) 3T, FRAHRAA
() faaiferm
() eufas v
u2a 10. 791 T yukfga wiew dasifdar & o Q IrfFd w2 qedr 87 & a1 @
Fqi?
JA—TF HFR FTA BT A0 Fwal Xl &1 3T T3 STl TR T Hierd!
¥ g7 Ma A & e 3 It & v XY yavE a AawerH =g o 2
e W e @ 6 veft (FrR) T ¥ e swerd @1
U 11. T & HHAT g TR?
(+) M T3(GA3) # U F TRl R S Q)
(@) fawfa #iftE fANes s 7T Q)
(1) o= 921 wa T Gal F |y e @ s
(@) 3 3 Fad= Aruw § wRASRMAT SEA iyF 9|
IW—(F) 97 % M ;1 = ¥ gfg ot ?)
(@) W fa¥A F 7 TH A TGS Radq 3 2
(1) =2 %A A5t | I TN
(9) o dad e ¥ aRdERAE S g9 S o v faveE, gfe 9 falka
vﬁmlmﬁmﬁmm%wmwﬁﬁ#mﬁﬁm
HHhat gl
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